Abstract. 26,11,
0.7107A, #=0.80cm -~, F(000)= 1008.4, T= 295 K, R-----0-106 for 1956 observed reflections. The complex of (1) 
Dx=
1.32 g cm -a, 2(Cu K~t) = 1.5418 A, # = 14.4 cm -~, F(000)-5526.6, T= 115 K, R =0.060 for 2277 observed reflections. In the free host (1), the three O atoms of the O(CH2CH20)2 bridge are turned outward, with some --CH 2-groups turned inward. The host in (2) has been reorganized by the perching interaction of the tert-butylammonium ion; all the O atoms of the bridge now turn inward, two of them being hydrogenbonded to the cation, which is also hydrogen-bonded to the urea O atom of the host.
Introduction. Hemispherands are hosts for which at least half of the cavity is organized for complexation during synthesis rather than during binding (Cram & Trueblood, 1981) . This hemispherand, containing one urea unit and two anisyl units (shown below) is a much better binder of tert-butylammonium ion but a somewhat poorer binder for alkali metal ions and NH4 + than is the similar hemispherand that contains three anisyl units (Cram, Dicker, Lein, Knobler & Trueblood, 1982) . * To whom correspondence should be addressed.
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Experimental. Host (1) and its complex with (CH3) 3-CNH+.C10~ -(2) were prepared as described (Cram et al., 1982) and recrystallized from ethanol and ethyl acetate respectively. For (1), Weissenberg photographs show systematic absences h--2n + 1 for h00 reflections, k = 2n + 1 for 0k0 reflections, and l--2n + 1 for 00l reflections. Systematic absences for (2) were (hkl)
1+ h:/:4n. A colorless platelet of (1), 0.4 x 0.5 x 0.1 mm, on a Syntex P1 diffractometer, graphite monochromator, at 295 K; orientation matrix and unit-cell dimensions by least-squares refinement of 15 reflections (11 < 20< 21°), 0-20 scan, 3.0 ° min -~ in 20, from 1.25 ° below Ka I to 1.25 ° above Ka2; intensities measured for 20 < 50 ° for the range h = 0 to 12, k = 0 to 14, l -0 to 25; intensities of three standard reflections monitored every 97 reflections with 3% maximum intensity variation from average and no significant change during data collection; total of 2603 independent reflections, 1956 with I> a(1) used in structure solution and refinement; absorption corrections were not made (p --0.80 cm-~); no correction for extinction; 22 atoms found by direct methods, remaining atoms (including most H atoms) located on Fourier and difference Fourier maps. A colorless crystal of (2), 0.2 × 0.2 x 0.3 mm, data collected in space group Cc, and later transformed to Fdd2, on a Syntex Pi diffractometer, graphite monochromator, at l l5K (Strouse, 1976) ; orientation matrix and unit-cell dimensions by least-squares refinement of 15 reflections (60 < 20 _< 85°), 0-20 scan and, for 20 > 98.5 °, parallel mode, 4.0 ° min -l in 20, from 1 o below K~ 1 to 1 o above Ka2; intensities measured for 20< 150 ° for the range h=0 to 10, k=0 to 32, 1 =-29 to 28; intensities of three standard reflections monitored every 97 reflections with 3% maximum intensity variation from average and no significant change during data collection; total of 5195 reflections measured, after transformation 2317 unique reflections with I > 0 (for merged reflections, Rin t = 0"08, Rln t , all H atoms were kept in geometrically reasonable positions with C-H = 1.08/k (and for the methyl groups, H--C--H = 109.5 °, CH3 group as rigid group) and with fixed displacement* parameters. Positions of H(39A), (B) and (C), the H atoms of the --NH + group involved in host-guest complexation, were allowed to vary. In order to keep the ratio of F data to parameters above about eight, fewer than half of the non-H atoms in each structure were refined anisotropically; among the atoms refined were those in the conformationally flexible portion of the polyether chain.t For (1) the anisotropic atoms were the N and O atoms of the urea fragment, the C and O atoms of the three methoxy groups and the atoms of the -OCCOCCO-chain. For (2) the atoms refined anisotropically were N(39), the nine atoms of the -(COC) 3-chain and the five atoms of the C104 ion. For the H atoms, displacement parameters were fixed at values based on those for the attached C or N. Refined by least squares on F; for (1), refinement of 217 parameters converged to R = 0.106, wR = 0.104, w = 1/t72(Fo), S = 2.36; ratio in final cycle of maximum least-squares shift to e.s.d, was 0.14 in a displacement parameter and 0.13 in a position parameter; maximum and minimum heights of 0.3 and -0.5 e A -3 in the final difference Fourier synthesis. Although the final difference map is relatively featureless, there is probably disorder in the polyether chain, especially in the region of C(29) (note distances, angles, and displacement parameters involving this atom and its neighbors).
For (2), refinement of 260 parameters converged to R = 0.060, wR = 0.071, w = 1/e2(Fo), S = 2.96; ratio in final cycle of maximum least-squares shift to e.s.d. was 0.24 for an H parameter, 0.10 for a displacement parameter, and 0.05 for a non-H position; maximum and minimum heights of 0.4 and-0.3 e A -3 in the final difference Fourier synthesis.$ Displacement parameters of the polyether fragment are somewhat higher than those of the remaining atoms of the host, although distinctly lower than those for the corresponding atoms in (1). Even in the complexed host, the polyether fragment is the least rigid part of the molecule.
* Commonly called 'vibration parameters' or 'temperature-factor parameters'.
"~ When all non-H atoms were allowed to refine anisotropically no problems arose; for 1956 reflections and 319 parameters, R = 0.098, wR = 0.095. $ When all non-H atoms, with the exception of 12 C of the two phenyl rings, were refined anisotropically no problems arose; for 2277 reflections and 359 parameters, R = 0.052, wR = 0.060, S = 2.58.
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Atomic scattering factors and anomalous-dispersion corrections from International Tables for X-ray Crystallography (1974 (Motherwell & Clegg, 1978) .
Discussion. Atomic coordinates and equivalent isotropic displacement parameters are listed in Table 1 ; representative bond lengths and angles and torsion angles are given in Table 2 .* Hemispherands have binding powers superior to those of corresponding crown ether hosts, apparently because in the hemispherands at least three adjacent binding sites are already organized for complexation. In both the host (Fig. 1 ) and its complex (Fig. 2) , the two anisyl O atoms lie on the side of the macroring opposite to that of the urea O, which is also the side opposite to the guest in (2). In the free host, the other three O atoms are turned away from the cavity and H atoms of some methylene groups turn inward. In the complex, these O atoms are turned toward the cavity and none of the H atoms of methylene groups turn inward. The O-CH2-CH 2-O dihedral angles for (1) are 173 (1) and 168.1 (9) °. Comparable angles for (2) are 68.6 (8) and 65.0 (9) ° . Some geometrical features are compared in Table 2 .
In complex (2), three of the six O atoms are involved in hydrogen bonding to the tert-butylammonium guest. (7), N--C--N 115.7 (7) °. There is a small difference in the conformation of the urea cycle, which has the form of an 'envelope' in the complex, with atoms C(11), N(10), C(15), N(14) and C(13) coplanar [the greatest deviation from the least-squares plane through these atoms is 0.010 (6),/~l. O(16) lies only 0.066 (4)/~ from this plane, while C (12), the urea-cycle atom most distant from O(16), is displaced 0.67/k from the plane in a direction away from the center of the macrocycle. The conformation of the urea cycle in the uncomplexed host is similar at the C(12) end although the fold is in the opposite sense relative to the remainder of the macrocycle (cf. Figs. 1 and 2) ; furthermore, the ring has a small amount of 'chair' character, with C(15) being displaced 0.12/~ to one side and C(12) 0.66/~, to the opposite side of the plane through the other four ring atoms. We can compare angles between normals to planes through C(11), C(12), C(13) (A); N(10), C(11), C(13), N(14) (B); and 02~ -033 Fig. 1 . Stereoview of the uncomplexed host (1), showing the numbering scheme. Fig. 2 . Stereoview of the complex (2). The host is numbered as in Fig. 1 ; the bonds in the host are solid, those in the guest not. A few atom numbers are shown for reference. The N atom of the tert-butylammonium cation has been darkened; methyl H atoms have been omitted. The perchlorate ion is not included.
N(10), C(15), N(14) (C). For A-B these are 50.9 and 50.7 ° and for B-C these are 9.3 and 0.8 ° for (1) and (2), respectively. This eonformational difference is apparent when Figs. 1 and 2 are compared. The dihedral angles between the planes of the C--O--CH 3 groups and their attached aromatic rings average 85 ° in the complexed host and only 57 ° in the uncomplexed host. This kind of difference between hosts and their complexes has been noted before (Cram & Trueblood, 1981) ; in model uncrowded acyclic compounds, these angles are close to 0 ° (Trueblood & Maverick, 1986) .
The 'perching' nature of the interaction of the guest with the host in (2) can be seen in Fig. 2 . The C--NH + line in the guest is nearly normal to the best plane through the O atoms of the host, making an angle of only 8 ° with the normal to that plane, an arrangement characteristic of such perching interactions (Cram & Trueblood, 1981) . The strength of host-guest interaction in this complex, manifested particularly by the short N...O interaction involving the highly electronegative urea O atom, is consistent with the fact that the present hemispherand host binds perching guests more strongly than does its tris(anisyl) analog.
Because only a fraction of the atoms were refined anisotropically, it was not possible to carry out thermal-motion analysis on the host or on the guest cation. However, the ClOg ion was refined anisotropically, and the displacement parameters of the O atoms were unusually high for such atoms at 115 K, as is evident by inspection of the equivalent isotropic values in Table 1 (b) . Although the bond angles for this ion were quite normal, ranging from 107.8 (6) to 110.4 (6) °, the distances were clearly foreshortened, averaging only 1.425 A as compared to an expected value of about 1.45 A. After correction for apparent rigid-body motion (the maximum apparent r.m.s. amplitude of libration was 11.4°), the distances averaged 1.458 A.
There are no unusual intermolecular distances; the shortest intermolecular distance not involving H is 3-28 ,/k, from C(12) to O(16)(½ + x, ½-y, -z) for (1), and 3.24/~, from C(9) to 0(85) (a perchlorate O at ½-x, ½-y, z) for (2). The shortest distance between N ÷ and an O atom of the C10~ anion is 5.41/k, to O(84).
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